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Inside... 

Once in a while it’s good to stop and look back where 
we’ve been and where we’re going. As this is our 50th 
issue, we thought we’d take a look back over the past few 
years. 

Rob Dumont presents a brief historical overview of low 
energy housing for cold climates. 

Looking back, we find that some topics and items we’ve 
carried are still current. One of these is the issue of 
ventilation in modem homes. We reprint an item first run 
in October 1986 on the subject that is still current. 

At the same time we look back, we have to be sure that 
we leam from past project. The monitoring of an R-2000 
multi-family building in Whitehorse provides information 
that we hope will not be lost, but put to good use. 

But not all is a look back. Other items include a discus¬ 
sion of septic systems and an option that is being used in the 
B.C. Advanced House, a review of proposed changes to the 
National Building Code, R-2000 technical standards, and 
much more. To help you keep track, we’ve prepared an 
index to the past 49 issues. 
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From the publisher... 

When planning this 50th issue I thought it timely to take a look back over 
the past few years. In the overall scheme of things, 8 years is not a long time, 
although I am told that in the publishing industry it could be old age. 

When I started this publication in 1985, the R-2000 program was in full 
swing. The R-2000 builder workshops were doing something that had never 
been done before - a dedicated effort to upgrade the building industry. 
Building science principles as well as new building technologies were being 
communicated to an industry where industry wide training was not known. 
While some trades have apprenticeship training and licensing, many do not. 
Knowledge is traditionally passed on by on-the-job training. While this is 
not altogether bad, it also passes on mistakes from generation to generation. 

I observed that there was much interest and although everyone was not 
rushing out and building R-2000 homes after taking the training workshops, 
there was a great interest in new developments and technologies. However, 
the R-2000 Program was not successful at following through with continu¬ 
ing information transfer. 

There seemed to be a decided lack of vehicles to keep the communication 
flowing. Having dabbled with publications in the past, and in a weak 
moment it seemed that it might be a good idea to do something to keep the 
information process moving. 

With no budget, limited market research, and the support of a small band 
of the lunatic fringe in the building community on the West Coast (which 
included Warren Jones, David Hill, Yvonne Kerr, A1 Koehli, David Blythe, 
Ray Cole, Sebastian Moffat, Willis Graham and Terry Lyster), Solplan 
Review was started. It took no time to recognize why there were no other 
publications of its kind - as a business proposition this effort is almost 
without merit! We very much depend on paid subscriptions to maintain the 
enterprise; the limited amount of advertising helps with production costs. 

However, while there may be no money in the enterprise, it has been an 
inspiring and interesting exercise. Judged by the feedback received over the 
past few years, we seem to have struck a chord. I hope we can keep 
improving in the future. 



Publisher 


Some observant readers may have noted that this issue is late. We hope 
to get back to a regular schedule with the next issue. 
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Septic Systems 


When you build in the city and can hook 
up to municipal services you don’t have to 
think about how the sewage is treated - you 
just tie in to the sanitary sewer and that’s it 
Mind you, at the municipal scale we have to 
startthinkingabouthowAesewagq is treated. 

Rural residents don’t have any options. 
An on site sewage di^sal system h^ to be 
installed The typical approach is the septic 
tank and tile field The conventional tank is 
a two chamber unit; solid wastes are sup¬ 
posed to settle in the first chamber where 
natural decomposition processes take place, 
and the second chamber gets the balance of 
solids settling out. Only liquid waste goes to 
tlie tile field where it percolates into the 
ground and natural bacteria does further 
treatment. 

But do these systems really work? Too 
often, not well. In many areas there is 
evidence that riatural water bodies andground 
water aquifers have been contaminated by 
residential septic systems. 

Current Septic System 
Problems 

The sludge does settle but is not decom¬ 
posed enou^ CM* adequately because it 
remains in die water, so that in many cases 
unless the septic tank is pumped regularly, 
the sludge is pushed into the tile field, where 
itquicklygetspluggedupandstc^s function¬ 
ing. 

In Ontario, where all constructicMi is cov¬ 
ered by warranty, the Ontario New Home 

Warranty Program has had many claims due 
to failure of septic systems - many within 7 
years of installation. 30% of all systems are 
failing prematurely. The cost to consumers 
for failing systems within the first 7 years of 
operation is estimated to be $75 million. 

To assess the liability associated with 
sewage disposal systems, the Ontario New 
HcMue Warranty Program conducted a study 
ofrequirements, ^proval processesand fail¬ 
ures of pivate sewage di^sal systems 
throu^out the Province of Ctotario. 31% of 
failing systems failed due to pcxM* design, 
poor construction or inaccurate soils infor¬ 
mation. 17%offailedbedswereestimatedto 
fail due to insufficient maintenance. 



Conventional Septic tank system 

On average, about41%of septic beds foil 
due to old age. On-site systems are not 
expected to have an unlimited lifetime but 
ba^ on the results ofthe survey, alife of 10 
to 15 years is realistic, arxl from an industry 
perspective often 20 years is considered a 
normal lifetime fcM* a properly designed and 
maintained leaching bed. 

The Ontario study suggested that liability 
could be reduced by ensuring all designers, 
contractors and ^poval agencies have ad¬ 
equate knowledge to ensure sourxl design, 
ccsistructionandoperaticMi. It was suggested 
that qualified engineers be required to de¬ 
sign, in^ct and certify all private sewage 
disposal systems within subdivisionplans. In 
addition, an infbrmaticMi package be devel¬ 
oped for new homeowners explaining tlie 
operation and maintenance of an CMi-site 
sewage system. As well it suggested that 
healtli inspectors, consultants, and contrac- 
tors should be better educated with regard to 
the design, appoval and operation of indi¬ 
vidual sewage systems. 

It was also noted that actual design flows 
correspond more closely to the number of 
fixtures in the house, than number of bed¬ 
rooms as is called for by standard guidelines. 

An Alternative 

In conventional septic systems the solids, 
not the liquids, create most of the problems. 
Because the solids are in constant liquid 



ccxitact, decomposition is slower. An alter¬ 
native system ftat separates solids from the 
liquids, so that aerobic decomposition can 
take place, is beirig nianufactur^ in Califor¬ 
nia Monitored studies in California showed 
that the solid waste buildup for a family of 
5 was 2 inches deep after 10 years. 

The Shasta Fludi System has been in¬ 
stalled in the B.C. Advanced House and will 
be monitored to prove its performance. 
Because the Advanced House is built in an 
urban subdivision with a sewer system, the 
liquid effluent will go into the sewer, rather 
thm a tile field. The benefit for the commu¬ 
nity is ftiat it reduces the sewage treatment 
required. 

If it were hooked up to atile field, it would 
reduce the poblems of solids in the tile field, 
thus extending its life. 

The system has been used for several 
years in California. Worldwide Essential 
Products Inc. is planning to distribute tlie 
system in Canada, subject to obtaining all 
regulatory approvals. 

For Information contact: 

Worldwide Essential Products Inc 
Box 15262 

Vancouver, B,C V6B 5BI 
Tel: (604) 687-0995 
Fax: (604) 687-7864 
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A Short History of Low Energy 
Houses for Cold Climates 



orientation of the house 
towards the sun for pas¬ 
sive solar heating that is 
the key to achieving su¬ 
perior performance. 

From the 1930’s to 
the 1970’s a small 
amount of innovation 
took place in the area of 
energy efficient build¬ 
ings. Sealed pane win¬ 
dows. vanour barriers 


It's impossible to write ahistory of low 
energy housing without recognizing the 
knowledge accumulated over 25 centu¬ 
ries of civilization. The most outstanding 
early contribution was the emphases 
placed on the orientation of the houses to 
improve the solar heat gains. 

The ancient Greek philosopher Socra¬ 
tes said: "In houses that look toward the 
south, the sun penetrates the portico in 
winter, while in summer the path of the 
sun is right over our heads and above the 
roof so that there is shade". 

The playwright Aeschylus suggested 
that a south-facing orientation was a nor¬ 
mal characteristic of Greek homes of his 
time. It was a sign of a "modem” or 
' 'civilized'' dwelling as opposed to houses 
built by primitives and barbarians who, 
' ‘though they had eyes to see, they saw to 
no avail; they had ears, but understood 
not.... They lacked knowledge of houses.... 
turned to face the sun, dwelling beneath 
the ground like swarming ants in sunless 
caves. 

In the 20th century there have been 
many breakthroughs or inventions that 
have allowed us to improve the energy 
efficiency of houses, but it is still the 


and forced warm air furnaces were devel¬ 
oped. Very little progress occurred in the 
use ofhigher insulation levels. As late as 

1975 houses were being built in Sas¬ 
katchewan with as little as 2Vi" (60 mm) 
of wall insulation. 

Innovative houses of the 
1970’s 

A little known super energy efficient 
house was built in 1975 near Copenha¬ 
gen, Denmark. Professor Korsgaard of 
the Technical University of Denmark 
was the key technical innovator on this 
project. Called the Zero Energy House, 
this house was unique in that it 
was probably the first super- 
insulated house in the world. 

The Saskatchewan Conser¬ 
vation House built in 1977 in 
Regina, Saskatchewan, (a cold 
climate - 5901 heating degree- 
day s/18° C) incorporated a 
number of innovative energy 
conserving features: including 
high performance evacuated 
tube solar collectors, a grey 
water heat exchanger, an air to 
air heat exchanger using plas- 


Robert S. Dumont 


tic heat transfer surfaces, exterior, motor 
driven insulating shutters, and a well 
sealed air-vapour barrier. 

Based on test results this was the tight¬ 
est house constructed in Canada with 1.3 
air changes per hour at 50 Pascals pres¬ 
sure difference; under natural conditions, 
the average air change rate is less than 0.1 
changes per hom. 

The house had modest south-facing 
windows for passive solar gain in a light 
frame building with no additional ther¬ 
mal mass, and was designed for 100% 
solar heating. 

The insulation levels were very high 
for houses at that time. R40 (RSI 7) 
cellulose insulation was used in the floor, 
R60 (RSI 10.7) ceiling and R47 (RSI 7.7) 
fibre glass bats in the walls. 

Technical input for the house was 
spearheaded by: Professor Robert Besant 
ofthe University ofSaskatchewan, Harold 
Orr of the National Research Council and 
David Eyre of the Saskatchewan Re¬ 
search Council. 

Because of the relatively high cost for 
the solar collectors, the teething prob¬ 
lems with pumps, sensors, and control¬ 



Saskatchewan Conservation House 
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lers, the use of solar collectors for space 
heating did not seem attractive. Use of 
solar panels for space heating never be¬ 
came popular in Canada, but many of the 
other conservation features used includ¬ 
ing the air-to-air heat exchanger, the well- 
sealed envelope, the modest south-facing 
windows and the use of high insulation 
levels proved to be more attractive. 

Passive Solar Heating 

The use of large south windows with 
large amounts of thermal mass was very 
popular in the south-west oftheUS (some¬ 
times referred to as the ‘ ‘mass and glass’ ’ 
approach to solar design). The use of 
modest south facing windows along with 
large amounts of insulation and a well 
sealed building envelope is known as the 
“light and tight” approach. But even in 
a well insulated house a standard double 


glazed window facing south in a 
Saskatoon home will actually have a net 
heat loss over the winter months. 

In the 1980’s, much improved high 
performance windows reached the mar¬ 
ket. Windows incorporating low emis- 
sivity (low-e) coatings and low conduc¬ 
tivity gases such as argon became com¬ 
mercialized. One Canadian manufacturer 
is constructing windows with centre-of 
glass R values as high as R8.3 (RSI 1.5). 
For comparison puii>oses the thermal re¬ 
sistance of a standard double pane win¬ 
dow is only about one-quarter that amount. 

In 1980, following on the success of 
the Saskatchewan Conservation House, a 
project of 14 houses called the Energy 
Showcase was built in Saskatoon. 

A major innovative feature of the 
project was the use of a performance 
target for space heating instead of pre¬ 
scriptive targets. For these 14 houses, the 


annual space heating target was set at 200 
MJ/m* (55.5 kWhr/m2) or about 1/3 that 
of conventional houses. In addition, the 
air tightness target set for the houses was 
1.5 air changes/hour at 50 pascals. 

Because of the absence at that time of 
easy to use tools to calculate the annual 
heating performance, a series of compu¬ 
ter programs were written - which be¬ 
came the base for HOT2000, which al¬ 
lows the builder or designer to estimate 
the yearly space heating consumption of 
a house before construction. 

At the Energy Showcase project a 
number of mnovations were tried. These 
included the use of a single hot water 
heater to provide both space and water 
heating, use of quadruple pane windows, 
various window insulating schemes, and 
very high insulation levels - one house 
had R60 (RSI 10.5) walls. 


A Brief History of Low Energy Housing in Canada 


Building 

1970's 

Average New Home 

1978 

Saskatchewan 
Conservation House 

1980’s 

R2(XX) Homes 

1989 

Brampton Advanced House 

1993 

Waterloo Green Home^ 

Design 

Objectives 


Reduce 

energy consumption 

Reduce 

energy consumption 

Reduce non-heating 
energy consumption 

Minimize energy & water use 
& ozone-depleting materials 

Maximize use of re-cycled 
& waste building materials 

Construction 

Details 

Single stud walls 

100 mm insulation 

Single pane windows 

Unsealed vapor bairier 

Incandesant lighting 

Double stud walls 

300 mm insulation 

Double glazed windows 
w/ insulated shutters 

Air-tight vapor barrier 

Hand-built heat-recovery 
ventilator (HRV) 

EkHible stud walls 

300 mm insulation 

Double glazed windows 

Air-tight Vapor barrier 

Heat Recoveff Ventilation 

Double stud walls 

Insulated basement walls and floor 

Windows: triple glazed, gas filled, 
low-e, insulated edge spacers 

Air-tight vapor barrier 

Integrated mechanical system with 
heat pump to capture waste heat & 
Ventilation air preheated in sun- 
space 

Low water-use appliances/fixtures 
Energy efficient criculadon & 
exhaust fans 

Low-energy fridge (20kWh/mih) 

Fluorescent lighting 

•Basement walls: pre-cast 
concrete/mesh reinforced—^50% 
less concrete than poured walls 
•Above grade walisfrnain floor, 
high strength, laminated I-beams- 
30% reduction in lumber usage 
•Highly insulated building shell 
•High performance windows 
•Solar water heater 
•Energy-efficient appliances 
& lighting 

•Integrated fumace/HRV system 
•75% reduction of water use: 
low-water appliances/fixtures; 
rainwater cistern for toilets, 
washer, outside laps; drought 
resistant landscaping 
•HPC R134a fridge & CFC-free 
cooling system 
•Recycled Bldg materials^ 

Airtightness 

ACH* 

7 

less than 1 

1.5 

Energy Load 
kWh/m»** 

200 

78 

100 

only 40% space heating 

40 

50 


Mir change per hour (at 50 Pascals of pressure) 'Waterloo Green Home is one of the ten Advanced Concept Houses presently under constiuction. 

**KUowatt hours (of energy use) per square meter of heated floor space HTellulose insulation >100% recycled newspapers Masonite siding-compressed sawdust waste 


Perimeter drainage- crushed glass& concrete waste Steel roofmg -25% old cars 
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Unfortunately, in 1980 there were al¬ 
most no high efficiency residential water 
heaters. 

The R-2000 Program 

A major initiative in low energy hous¬ 
ing was announced in 1980 by the Cana¬ 
dian Federal Government Department of 
Energy, Mines and Resources (EMR). 
The program became known as the R- 
2000progiam. Mark Riley ofEMR played 
a key role in the development of R-2000. 

The program had a strong emphasis on 
performance, as opposed to prescriptive 
standards for energy use for space heat¬ 
ing. In the Saskatoon and Regina climate 
zones, the annual space heating perform¬ 
ance target is about 60 kWhr/m^. 

Perh^s the greatest contribution of 
the R-2000 program has been the educa¬ 
tion programs for the contractors and 
trades people. In addition, excellent stand¬ 
ards work was done in the area of heat 
recovery ventilators and indoor air qual¬ 
ity. 


innovation in this house was the use of 
very efficient lights and appliances to 
reduce the base electricity consumption 
of the house. In addition, an innovative 
heat pump system is used to provide 
space heating, water heating, ventilation, 
and cooling. 

In 1991, a program to build a series of 
Advanced Houses was initiated by EMR 
and the Canadian Home Builders’ Asso¬ 
ciation. In addition to reduced space heat¬ 
ing loads, the program also targets re¬ 
duced energy use for domestic water 
heating, lighting, and appliances. The 
target is to reduce the total energy con¬ 
sumption of the houses by 50% compared 
to the R-2000 target. It also includes 
reducing water consumption, using recy¬ 
cled products, addressing indoor air qual¬ 
ity guidelines, and providing facilities for 
recycling of materials. 

Is a Zero Energy House 
possible in a Cold 
Climate? 

A reasonable question to ask is 
whether it would be possible to 
extend the energy conservation 
and renewable energy features 
and build a house in a cold cli¬ 
mate such as Saskatchewan that 
was completely autonomous in 
its energy supply. 

Technically, it's feasible. 
Here’s how. 



The Advanced House 
(Brampton) 

In 1989 a second generation low en¬ 
ergy house was built in Brampton, On¬ 
tario (near Toronto). Elizabeth White 
and Greg Allen were the key people on 
this project. 

The Advanced House incorporated 
state of the art energy efficiency meas¬ 
ures and has a total energy consumption 
of about 40 kWhr/m2. per year. A major 


Water Heating 

The water heating load could be pro¬ 
vided by a solar system coupled with 
water storage. An average house with 
water saving features uses about 4000 
kWhr/yr for domestic water heating. A 
solar collector with 40% annual effi¬ 
ciency can collect about 550 kWhr/m’. of 
useful heat, so 7 square meters, with 
larger water storage, could provide the 
domestic hot water. 


Space Heating 

Space heating could be provided by 
using a highly energy efficient envelope 
for the building coupled with super-win¬ 
dow technology. 

Electricity for Lights and 
Appliances 

The supply of electricity is the most 
expensive element. Inawindy location in 
a rural area, a wind electric system could 
be used. In an urban area, it would appear 
that photovoltaic cells would be the most 
attractive. The price of cells will soon 
approach $ 2.00 per peak watt (presently 
it’s about $8 - 10.). 

Is it economically justified to build a 
completely autonomous house? What is 
the real cost of energy? 

In addition to the cost of extracting, 
processing, and delivering energy, there 
are very substantial environmental costs 
which today are not being paid. There is 
no charge to the consumer of energy for 
all the pollutants released into the atmos¬ 
phere from the burning of fossils fuels. 
(Carbon dioxide levels in the atmosphere 
are now 25% higher than a century ago, 
and are rising each year). 

Much progress has occurred since the 
1970’s in our understanding of how to 
build energy efficient houses. Houses 
that use 80% less energy than conven¬ 
tional 1970 houses have been built. 

With concern about the harmful envi¬ 
ronmental effects of fossil fuel burning 
increasing, it is possible that cold-cli¬ 
mate houses that are completely autono¬ 
mous in their energy supply using solar 
energy will be built in the 1990’s. 
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What ever happened to...? 

Occasionally we highlight new products that show some promise to improve housing. 
Looking over past issues, we’ve noted some items that sounded good at the time, but 
haven’t caught on, or have fallen by the wayside. Some of these still are a good idea given 
the chance. 

Dynamic Windows 

(Solplan Review No. 14) 

In April 1987 we presented John Timusk’s discussion 
of the dynamic wall, which is based on the principle that 
ifahouse is kept under negative pressure by an exhaust fan, 
a gentle stream of fresh air is drawn in through the 
insulation, the air is warmed by the heat otherwise lost to 
transmission through the wall, so that the wall acts as a heat 
exchanger. The incoming air could satisfy ventilation 
needs. Examples of the dynamic wall have still been 
experimental or prototype. 

We also pointed out that research work was being done 
on dynamic windows. We’ve since learned that Willmar 
windows had actually prepared some prototype windows and test marketed them in the 
Montreal area, but ^es were not exceptional. However, it seems that the dynamic 
window could be important for multi family ventilation in milder climates. For example, 
on the west coast exhaust only ventilation strategies for apartments make sense, but the 
supply inlet is more difficult to install. Combining the window with the ventilation 
systems seems like an idea that should be pursued. 



Thermo Structures 
Building System 

(Solplan Review No. 5) 

This was one of several EPS foam wall 
systems that emerged in the past few 
years. While some, such as Insul-wall and 
Nascor have survived, the Thermo struc¬ 
ture did not. This simple system featured 
preformed 4x8 expanded polystyrene 
insulation panels which interlocked with a 
preformed interlocking edge joints to form 
rigid, airtight panels. The system incorpo¬ 
rated standard frame construction, as the 
foam formed a framing table (the panels 
were grooved at 16” centres). Some 150 or 
more houses were built using the system. 

So what happened? Not much. The 
enterprise seems to have been lost in the 
venture capital financing game that they 
play on the Vancouver Stock Exchange. 



WINDOWS 


The Canadian Advance Home Program was a challenge for Innovation and Willmar 
delivered. R Plus 12 with Heat Mirror'" windows (R 11.9 centre of glass), the highest 
performing glazing system in the world, were selected by the Manitoba Advance 
Home. 

Willmar also offers the widest range of 
Wood, Clad Wood, Willguard with 
Flexacron and PVC Windows. 

NOBODY KNOWS MORE ABOUT WINDOWS 


485 Watt Street. Winnipeg Manitoba R2L 2A5 Ph: (204) 663-1072 Fax: (204) 668-8230 TOLL FREE 1-800-665-8438 



IVillmar 

"Windows 
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The Vancouver Sun. Saturday. Oct 18.1986 


Reprinted from Sotplan Review No. 11, Oct-Nov. 1986 


Bad air: it’s enough to make you sick 

W HEN lack of space forced didn’t come with any instnictions. vered with a ilimy, greasy ilodfe. mi^er? .... lioper powder which the package ■{’if 

us to vacate St lum-of- AU we were told was that the ther- What bad this ‘ •’**“ estimated that from ooe s*« ^-*oTes and prevents rust, progressive shortMii of brMin 

mosu,c««n.U«.„.otW.g. mirreldO.. - .U-e «>o.- f 

ella family, the bacteria are also ^ ^ ^-nier. ends, be felt relatively well. 

- 11.1-1... At ni. mj 1 


W HEN lack of space forced aum i come wnn any instrucuoos. verea wiui a u 
us to vacate our tum-of> All we were told was that the ther* What bad this 
the-century home, we de- mostat controlled everything. marvel of mod* 

cided to go modern. That meant ve- 1 discovered that the furnace had era technology 
ncers. plasUc and wallboard. It also filters, and then discovered that the been discharg* 
meant. 1 decided, a forced air heat* humidifier sat on the side of the fur* ing into the air 
ing system with built*in air condi* nace. I removed the lid to find a *^e breathed 
tioner and humidifier. No more drum covered in sponge made so aside from 
would I have to bleed radiators and bard by mineral deposits that it 
fill room humidifiers. But the bouse would have cracked had I dropped 
^ it on the floor. The water f— 

the drum sat was yellow 


Indoor Air: 
to Your Health? 


1 the humidifier a c, ® 

• -*’‘he parts and 

Is It Dangerous 

- ^4 


A nationally syndicated, medical col¬ 
umn which spears in major Canadian 
newspapers recently discussed indoor air 
quality. The columns, written by a doctor, 
underline the ignorance that exists among 
the general population about the impor¬ 
tance of a sound maintenance program for 
household mechanical equipment. 

A leaky roof or tap is easy to see and fix, 
butimproperly functioning equipment will 
not be recognized quickly. The problem 
often are invisible. For the low energy 
builder, and the R-2000 Program, the chal¬ 
lenge is to educate the public and over¬ 
come fears about tightly built houses. 
There are problems with new construction 
practices, but these have been, and are 
continuing to be, dealt with in a systematic 
fashion by the program. 

Unfortunately, copy-cat houses built 
outside the regulation of the R-2000 Pro¬ 
gram, often at the insistence of owners 
who want to cut comers but don’t quite 
understand the consequences of not fol¬ 
lowing a carefully thought out building 
system, are prime targets for problems. 
T^e most important R-2000 criteria is the 
requirement for balanced ventilation. 

The author of the column (talking about 
his new house) points out that: 

the house didn’t come with any in- 
stmetions. All we were told was that the 
thennostat controlled everything. I dis¬ 
covered that thefurnace had filters, and 
then discovered that the humidifier sat on 
the side of the furnace. 


I removed the lid to find a ....sponge 
made so hard by mineral deposits that it 
would have cracked had I dropped it .... 
The water..... was yellow and covered with 
a slimy, greasy sludge. What had this 
marvel of technology been discharging 
into the air we breathed....? 

Legioimaires disease and other respira¬ 
tory diseases have been identified with 
faulty air conditioning systems. The im- 
pUcations are clear - faulty or poorly 
maintained ventilation systems can create 
considerable health problems. There is 
considerable documented evidence to 
prove this. 

Indoor air quality problems, mainly in 
commercial buildings (the ‘sick building’ 
syndrome) has received much attention. 
In most cases these are directly related to 
completely sealed buildings Aat rely on 
central heating/ventilation (HVAC) plants, 
where design or maintenance faults can 
lead to conditions that make it difficult to 
maintain good air quality. 

A major feature of the modem building 
with a central HVAC is that the only 
source of air is through the central system 
so if there is a problem with the HVAC 
system all occupants will suffer. How¬ 
ever, HVAC systems, like the choke on 
your car, can be tlirottled down too far. 

In recent years, people have begun to 
sense that something is wrong with these 
central systems in their work environ¬ 
ments. Tliis is why they become con¬ 
cerned about talk of airtight houses. 


As any low energy builder will ^pre- 
ciate, even the tightest house does not 
present the same situation because tlie 
house still has windows that open - and in 
each room at that! The resident can easily 
control his own environment. If it gets too 
stuffy, the window can be opened. As 
well, a properly built "tight" house will 
contain a ventilation system of some sort. 
Unfortunately, not many people under¬ 
stand that as ventilation systems for houses 
is a new idea for most. 

Up to now, balanced ventilation sys¬ 
tems in traditional housing have been the 
exception rather than the norm. Contin¬ 
ued R-2000 Program monitoring has 
proven that indoor air quality in a well 
built and designed house will be better 
than in conventional houses. 

R-2000 builders are already familiar 
(and hopefully thoroughly committed) to 
the need for balanced ventilation. 

The Homeowner’s Part 

You can have the best designed venti¬ 
lation system, but if it is not maintained 
properly, it will not do any good. As the 
doctor pointed out in his column, some 
parts of the system may well provide the 
ideal conditions for breeding bacteria 
strong and nasty enough, that the air in the 
house could be hazardous to the health of 
the resident. 

We know that many people are not 
familiar with or keen enough to maintain 
their house properly. Those of us in the 
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building community may find this hard to 
understand. After all, it’s not that hard to 
change a filter in the furnace, is it? But 
then because that is our livelihood, it is 
second nature to us. It seems so simple to 
tell a new homeowner to “be sure the 
filters are changed 2 or 3 times a year, and 
etc....” Butyouhavetoremembertodoit! 

But the homeowner, who may be a 
doctor, banker, salesman, teacher, stock¬ 
broker, or whatever is often much more 
interested in other things. To him, an 
ordinary furnace or hot water tank is a 
technological marvel with strange knobs, 
screws, and pipes whose meaning and 
purpose is totally unknown (and he may be 
afraid of breaking the whole thing if he 
touches something the wrong way). 

To do any regular maintenance he has 
to remember that the equipment is there. 
If it is located in some dim part of the 
basement or crawl space, it will be forgot¬ 
ten (or not even discovered!) until some¬ 
thing goes wrong. 

(Personally, that’s the way I deal with 
my car - I know where to put the gas and 
how to turn the key, but if something goes 
wrong, it’s panicsville! Just what are all 
those things under the hood?) 

Why place so much stress on ventila¬ 
tion systems and their upkeep? 


We know that in recent years natural air 
leakage into houses has been reduced by 
improved construction techniques. Pol¬ 
lutants are always generated indoors due 
to people, occupancy activities and com¬ 
bustion appliance by-products. 

Balanced ventilation systems or occu¬ 
pancy are not meant to provide combus¬ 
tion air but if there were an inadequate 
supply of combustion air, the ventilation 
system will tend to reduce build up of 
toxic gases and ensure that the indoor air 
was constantly flushed clean. 

So what is the solution to a 
healthy, sound design? 

There are a few points that the builder 
should keep in mind. 

Firstly^ above all, the system should 
follow the KISS principle: 

keep it simple, stupid. 

Secondly, Murphy’s law should be ac¬ 
cepted as a given. If something can go 
wrong, it will. A simple design, with a 
minimum of complex parts that can break 
down should be used. Always assume the 
worst possible scenario. 

Thirdly, when selecting equipment, 
look for the best, most durable, easily 
serviceable equipment. If it is worthwhile 


to use a complex piece of equipment, look 
for its track record, warranty provisions, 
and availability of service and parts. (Why 
use a piece of equipment that can only be 
maintained by factory trained service per¬ 
sonnel in a location where personnel are 
not available and if parts are need, it will 
take two weeks to airlift them?) 

If the equipment has filters that require 
periodic maintenance (perhaps several 
times per year) don’t place the equipment 
in a spot that only a 4 foot tall Olympic 
gymnast can easily get at. Some HRV’s 
have filters inside the main unit, which 
should be cleaned several times a year, yet 
we have seen units located in very shallow 
crawl spaces, hard to get at attic spaces, or 
hanging high in a workshop - any guesses 
how often those filters will be changed? 
How many homeowners (assuming 
they’ve been told) will rememberto change 
or clean the filters after two years of 
occupancy? We won’t even thi^ about 
the second purchaser. 

And finely, a simple user’s manual 
should be provided - something simple - 
even a one page typewritten list of points 
to check and maintenance to perform. 
This could be attached next to the electri¬ 
cal panel (everyone finds it sooner or 
later). 


Reprinted from Solplan Review No. 11, Oct-Nov. 1986 

Concerns About Venting 


by David Hill and Yvonne Kerr 

Stack Action Against the 
Ventilation Industry 

Has anyone in the energy efficient hous¬ 
ing industry not heard the line ‘ ‘but I don’t 
want my home too tight. I like the idea of 
some fresh air getting in”? 

What follows is usually adifficult sales 
pitch: the benefits of stopping natural 
ventilation (drafts which cost comfort and 
energy) and the benefits of forced, me¬ 
chanical ventilation (which costs even 
more money). 

Which sounds better to you: ‘ ‘The natu¬ 
ral taste of orange juice” or “tlie me¬ 
chanical taste of orange juice”? Just how 
natural is natural ventilation? 


A Crude Awakening 

The only reason to call natural ventila¬ 
tion natural is because it’s common to the 
traditionally built home. But there’s noth¬ 
ing natural about it. A more accurate word 
would be “crude”. Because leakage oc¬ 
curs at random locations, air change is 
different in all parts of tlie home. It changes 
from season to season and even through¬ 
out the day as temperatures change. Fur¬ 
ther, leakage air change most often hap¬ 
pens at the floor level where it provides no 
benefit to the head space where fresh air is 
really required. The building envelope is 
the crude ventilation. 

Stack action is the force which makes 
hot air rise. Cold outdoor air is drawn 
inside to replace the hot air which is lost 


into the attic directly or via partition wall 
cavities. Cold air is heavy and will “pool” 
on the floor. Unfortunately this force is 
silently at work in ail of our houses. These 
drafts are far less dramatic than wind- 
driven drafts, but have far greater impact. 
Unlike wind, the drafts from stack action 
continue non-stop throughout the heating 
season. These strike two and three storey 
homes hardest and are most severe during 
cold weather. A building envelope with 
leakage spots is an unsatisfactory and 
crude fonn ofventilation. It ‘works" when¬ 
ever it wants and rarely, if ever, when you 
want it to. 

Assuming a warm summer outdoor 
temperature, open windows for ventila¬ 
tion are quite acceptable. During the fall. 
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however, the combination of moist, foggy 
outdoor air and the need to close windows 
for warmth confines occupant generated 
moisture, making window condensation a 
common problem. With little or no wind 
or stack action during the autumn months, 
homes become very stuffy. 

A very different situation develops 
during the cold winter months. Tremen¬ 
dous stack action driven by the difference 
in indoor/outdoor temperatures hyper-ven- 
tilates the home and dries it out. During 
this season, the crude ventilation is totally 
out of control. When the milder spring 
weather returns, stack action is reduced 
and the home again tends to become stuffy. 
Crude ventilation stands little chance of 
success when up against the natural ele¬ 
ments. 

Primitive Fan Fare 

Two forms of primitive ventilationhave 
indirectly pointed the ventilation industry 
in the right direction. About twenty-five 
years ago, homeowners who were not 
satisfied with ‘hit and miss’ crude ventila¬ 
tion demanded more control. Small cfin 
kitchen and bathroom fans were installed 
to provide localized exhaust. Cold out¬ 
door air is drawn in even faster through 
leakage spots to replace the stale, moist air 
that (if properly ducted) is flushed out¬ 
doors. Aside from increased drafts, there 
are two major drawbacks to this form of 
primitive ventilation: small cfin fans move 
even smaller amounts of air once you add 
ductwork; and the less expensive fans are 
noisy. This type of ventilation does give 
the homeowner some control over ex¬ 
haust, but does nothing for supply air 
control. And because of the noise, these 
fans are seldom used. Unless equipped 
with a sealed backdiaft damper, these fans 
become just another hole in the building 
envelope. 

An improved form ofprimitive ventila¬ 
tion relies on the homeowner to open and 
close windows in a well-built, draft-proofed 
home. Sealing leakage spots in the build¬ 
ing envelope establishes the first step to¬ 
wards control of ventilation. Wind and 
stack action no longer have a dramatic 
effect on the air change of the home. 


Combined with openable windows, the 
homeowner has manual but accurate con¬ 
trol of ventilation. The primary purpose of 
windows, however, is to provide natural 
light, passive solar gain into the home, and 
views to the outside. We would never 
accept small, high openable windows 
which would provide ideal cold weather 
ventilation. 

A Step in the Tight Direction 

From a control standpoint, a sealed 
building envelope with an intermittent or 
continuous exhaust fen is the first step 
towards a ‘refined’ ventilation system. 
The fen is controlled by a dehumidistat 
providing localized, humidity-sensitive 
exhaust with a manual over-ride option. 
This system is limited to electrically heated 
or sealed combustion appliance homes 
because there is no allowance for the 
supply air. Supply air must be sucked by 
‘brute force’ through the few leakage spots 
remaining in the building envelope. Sup¬ 
ply air comes in when you want, but not 
necessarily where you want it to. 

Ventilation Systems Refined 

A quality draft-proofed home equipped 
with a well installed central ventilation 
system meets almost all demands for a 
healthy, comfortable environment. Con¬ 
trols such as timers boost the low, continu¬ 
ous air change to a higher level on de¬ 
mand. The control of supply air allows 
installation of filtering to any degree the 
customer requires. 

Because die capital cost of these sys¬ 
tems is high and the cost is directly de¬ 
pendent on installed capacity, the cost- 
conscious housing industry is asking, le¬ 
gitimately, how much air do we need? 

Sizing Up the Future 

Experts have tested for specific pollut¬ 
ants in botli conventional and airtiglit 
homes: formaldehyde, carbon monoxide, 
carbon dioxide, nitrogen oxides, humid¬ 
ity, moulds and dust, bacteria, viruses, 
radon and many others. The conclusion: 
provide enough ventilation to keep these 
pollutants at an acceptable level and per¬ 
haps provide an additional capacity ‘just 
in case’. This additional capacity would 


hopefully take care of those pollutants we 
haven’t yet discovered and act as a ‘cush¬ 
ion of caution’ for the industry. What if 
this cushion isn’t enough? How much 
bigger is better? 

Consider for a moment: is it really the 
building industry’s responsibility to con¬ 
sider each and every possible action that a 
homeowner may or may not take? Should 
a builder build every home with six bed¬ 
rooms just in case a couple decides to have 
a large family? Must every home have 
carport space for two large cars? Should 
space be provided in every house on the 
off-chance that a homeowner wants to 
build a sauna at some later date? Of course 
not. If a builder must provide for every 
possible activity and cottage industry that 
a homeowner could get involved with he 
would soon go broke. 

Primary and Secondary 
Ventilation 

Ventilation requirements that are com¬ 
mon to every homeowner in every house 
must be considered PRIMARY VENTI¬ 
LATION. All else is SECONDARY. 

Secondary ventilation needs cannot be 
uniformly regulated across the country. If 
the home building industry accepts re¬ 
sponsibility for secondary ventilation re¬ 
quirements, the following would occur: 

1. Comprehensive studies to identify 
radon areas would never take place; 

2. No force would be directed at the 
building products industry to reduce 
formaldehyde levels 

3. Homeowners would continue to 
load up their homes with harmful 
pollutants from paint studios, hair¬ 
dressing salons, automotive repair 
shops and other irregular activities; 
and 

4. The ventilation industry would 
have to assume responsibility for any 
new pollutants developed or discov¬ 
ered for years to come, a situation 
that would get totally out of control. 

The buck has to stop somewhere! 
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HOT 2000 (V 6.0) 
USERS: 

Data Input Forms 

(Version 6.) Now available! 

You know that the program requires 
lots of input information. You can 
save time, improve accuracy, and 
have a neat record of all the inputs 
when you use ou Data Input Sheet. 

The form is a 4 page (8V2”x11" for¬ 
mat) single sheet with space to note 
all inputs required by HOT 2000 v 6. 

Blanks are laid out in the sequence in 
which they appear when you enter 
data, so you no longer have to search 
through your take-off sheets to look 
for the figures you need. 

The form also helps you check that 
you have all the information that’s 
needed. 



25 copies $20.00; 

100 copies $60.00 

(Canadian orders please don't forget to add 7% 

GST; B.C. residents add 6% Provincial tax also) 


The Drawing-Room Graphic 
Services Ltd. 

Box 86627, i 

North Vancouver, B.C. V7L 4L2 



BC ADVANCED HOUSE OPENS 
JUNE 29 


Despite lousy weatherand amany chal¬ 
lenges in a demcHisfration home project, 
tlie B.C. Advanced House is on schedule 
for a Grand Opening June 29. 

The Advanced House is a featured tour 
destination for delegates to tlie Interna¬ 
tional Innovative Housing Conference in 
Vancouver in June 21-26. Public Open 
House hours will start after the official 
opening. 

If you’re in tlie Vancouver area, drop 
by. Tlie house is located at 19008 - 63B 
Ave. in Surrey. 


SOLPLAN REVIEW is an independent Canadian Journal published 
6 times per year to provide news, technical details, new product 
information, insights and commentary on developments covering all 
aspects of building science and energy efficient building practice for 
new and retrofit residential construction. 

SOLPLAN REVIEW serves the needs of professionals and 
interested lay persons. Technical information is presented in a clear, 
concise manner, without resorting to jargon. As an Independent 
subscription supported publication, we rely on the support of our 
readers. If you are seeing this journal for the first time, and find It 
valuable, why not ensure you don’t miss any copies. Subscribe today! 

YES, I WANT TO SUBSCRIBE TO SOLPLAN REVIEW 
In Canada: 

1 year: $40.66 ($38.00 + 2.66 GST) 2 years: 77.04 ($72.00 + 5.04 GST) 
USA and other foreign: (in US funds) 

1 year $46.00 per year 2 years:$ 88.00 

payment enclosed please bill us P.O. #_ 

Carge to credit card: 

VISA MASTERCARD AMERICAN EXPRESS 

Card Number:_Exp. date:_ 

Signature_ 

Name:_ 

Address:_ 


Post code:_ 

the drawing-room graphics services ltd. 
box 86627 north Vancouver, b.c. v7l 412 
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THE BOOKSHELF 

CANADA POST DID IT AGAIN! 

We have offered a selection of books that we thought would be of 
interest to our readers. However, because Canada Post has elimi¬ 
nated the Book Rate tariff we have seen very significant increases in 
postage costs. This means that a small volume mail order operation 
is not economical unless we can pass on the costs to you (as much 
as $2 - $4 per book) - it’s only when the volume is over 5,000 parcels 
per year that you get a break on postal rates. 

When we questioned Canada Post, we were told that if ' Vou don’t 
like it - then do your mailing from the USA”. We do not find this an 
acceptable option. 

As most books are available through local book stores, we have, 
with regrets, decided to discontinue the bookshelf. We will handle the odd item 
that may not be readily available. 

We are filling orders with stock in inventory but will not fill any back orders. We 
apologize for any inconvenience this may cause you. 

Thank you for your past patronage. 

Richard Kadulski 


INVENTORY CLEARANCE SALE! 

Once they’re gone, thery’re gone! We’ll 
bite the bullet and pay the postage - just 
add 7% GST. 

WARM HOUSE. COOL HOUSE A 

guide to energy use in your home, by the editors of 
Consumer Reports. $22.99 

Rodale’s Book of PRACTICAL FOR¬ 
MULAS Easy to make, easy to use recipes for 
hundreds of everyday activities and tasks. Health, 
gardening, home repair, housekeeping, outdoor life, 
beauty & car care. Natural alternatives to toxic prod¬ 
ucts; be friendly to the environmenL $32.99 

FIGHT GLOBAL WARMING: 29 
Things You Can Do by Sarah L Clark, 

Environmental Defence Fund. Concerned about the 
state of the environment but not sure where to start? 

This little handbook gives oyu a number of places to 
start. $9.95 

CHEMICAL ALLERGIES Hidden Chemi¬ 
cal threats to your health in Food and House hold 
products by Dr. Richard Mackarness 
$9.95 



RESIDENTIAL VENTILATION: 
Achieving Indoor Air Quality 

The original Canadian book that tells designers and 
builders how to deal with Indoor air quality issues. 
It describes why ventilation is necessary and how it 
can be provided, effectively and without creating 
discomfort. 

Key principles of ventilation systems are laid out in 
very simple language. By Richard Kadulski, illustra¬ 
tion byTerry Lyster, technical consultant David Hill 

First published at $ 11.95 

Now only $9.95 !!! 




ec 


July 9th 


Solar in action 

ENERGY EFFICIENCY AND SOLAR ENERGY 
19th Annual Conference of the 
Solar Energy Society of Canada 
and Association Quebec Solaire 
Renewable energy, the alternative 
for a pollution-free efficient environment 
Latest techniques in energy efficiency: 
solar, bau-biology, geothermal, non-toxic ... 

Case studies from 
France, Holland, Sweden, 

United States and Canada 
Important indoor solar energy exhibition 


e information send coupon by r 
Quebec '93 Conference Coordinator, 

P.O. Box 892, Brome Lake, Qc JOE IVO 
TEL. (514) 242-1389 or FAX (514) 242-1389. 


Name 


Address 


City 


Prov. 


Jey_L 


Please circle items you wish to order. Total $_ 


Please charge to credit card: 

VISA 


AMERICAN EXPRESS MASTERCARD 


RODALE’S CHEMICAL-FREE YARD & 

GARDEN An expert guide to chemical free 
gardening. Includes many proven natural remedies to 
common gardening problems, including insect, disease 

and weed control. $ 32.95 


Card No. / expiry 


signature 


NAME: 


ADDRESS: 


NONTOXIC, NATURAL, & 

EARTH^A^ISE by Debra Lynn Dadd A 
reference manual on how to identify products that 
are safe and non-toxic. Contains a list of healthful 
products on the market, how to rate products, and 
suggestions for non-toxic home-made alternatives. 

$17.95 


POST CODE 


The Drawing-Room Graphic Services Ltd. 

Box 86627 

North Vancouver. B.C. V7L 4L2 
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Advanced Housing of the World '93 The major 
international technical conference on building 
technology, products and systems. 

June 20-26, 1993, Vancouver, B.C. 

For information: 

CAN MET. Energy Mines & Resources Canada, 7th 
Roor, 580 Booth St., Ottav/a, Ont Kl A 0E6 
Tel: 613-943-2259 FAX 613-996-9416 


SESCI '93 Solar In Action: 19th Annual Meet¬ 
ing of the Solar Energy Society of Canada Inc. 
July 9-13, 1993 Quebec City, Que. Call for Papers & 
for more information,contact:SESCI,420-301 Moodie 
Dr.. Ottawa, OnL K2H 9C4 Tel: 613-596-1067 (FAX 
613-596-1120) 


BACK ISSUES SPECIAL 

We still have some back issues of SOLPLAN RE¬ 
VIEW. Individual copies of back issues are available for 
$450 each, post paid. 

OR; a prepackaged selection of back issues (from 
No, 2-40), no less than 25 copies, for only 550.00 
the drawing-room graphic services ltd. 
box 86627 north Vancouver, b.c. V7L 4L2 






HOUSE CONSTRUCTION 
IN B.C. 

by IV.D. Lewicky, P. Eng 

An Illustrated Guide to the Build¬ 
ing Code 

Explains Part 9 of the B.C. Building 
Code as it applies to residential 
construction. This reference uses 
imperial measurements, and ex¬ 
plains code requirements in plain 
language, with sketches where ap¬ 
propriate. It highlights the changes 
that have come into effect Decem¬ 
ber 1,1992. 

Available Early June, 1993. Only 
$14.95 (plus GST) 


To order your copy: send cheque or 
credit card billing information to: 
SOLPLAN REVIEW 
box 86627, 

North Vancouver, B.C. V7L 4L2 


/ 



Together We Can Make A 
Difference 




Conserving tomorrow's energy today 

Airtight and Moistureproof 
electrical boxes 

>► Rugged, high impact G.E. Noryl® 
plastic. 

» Easily installed, saves labour. 
Eliminates condensation damage. 
>► Prevents drafts. 




THE KTTER nNU HOME 


Energy Conserving Dryer and Exhaust Vents 

)► High impact ABS plastic survives coldest winters. 

>► Simple to install. 

>► Prevents cold air, pests, dust, rodents, etc. from entering. 
» Available for dryers and kitchen/bathroom exhaust fans. 


The wise choice in quaiity, energy efficient product ! 
n & S Cnviro Products Umiled - 1ChurchSt..UnH10.Keswick.OntarioL4P3E9 

Telrin Ont. 1-800-263-2054or (416)476-5336 Fax:(416)476-0475 

C«U US f#r lnfuroi«ll#a m Uiasu uihur uaurf y/cust saving pra^uds* 


Insulwall 


BUILDING SYSTEM 



See CCMC evaluation Report No. 09589 


Nev^oundland 
Reardon 

Construction and 
Development 
P.O. Box 2069 
St John's. NF 
A1C5R6 

Tel: (709) 579-1010 
Fax:(709)579-4660 
Marltime 
Provinces 
Truefoam Limited 
11 Mosher Dr. 
Dartmouth. N.S. 
B3B1L8 

Tel: (902) 468-5440 
Fax: (902) 468-4691 


Quebec 

Insul-Wall Quebec 
Oiv. Isolator Inc. 
P.O. Box 3065 
Quebec, Que. G1K 
6X9 

Tel: (418) 622-0773 


For superior quality wall construction 

INSUL-WALL is available as a preassembled wall 
structure, or pre-cut component package for on-site 
assembly. This unique panel system incorporates the use 
of high quality environmentally pure, EPS rigid insulation 
with conventional wood framing. 

- Superior insulation 

- Eliminates thermal bridging problems 

- Structural stability 

- Manufactured to your specs 

- Faster on site construction 

- Eliminates air movement and moisture build-up 
within the wall cavity 

For your residential, commercial and industrial projects, 
INSUL-WALL is your constructive solution. 

FABRICATORS ACROSS CANADA 


Kingston 
Robert Preston 
Enterprises 
838 Rowantree Dr. 
Kingston, ON 
K7P1P5 

Fax: (418) 692-0964 Tel: (613) 384-2914 


Toll Free Canada-Wide 1-800-565-1291 
Hunstsvllle 


Building Innovations 
c/o George Bell 
Box 970 
Hunstsville, ON 
P0A1K0 


Fax; (613) 384-0110 Tel: (705) 789-7851 


Ottawa Trenton 

Newhouse Parkbauer 

Building Systems Construction Ltd. 

49 Stevenson Or. R.R. #1 Box 1313 
Renfrew. ON Trenton. ON 

K7V 1J4 K0V 5P4 

Tel: 1-800 257-4424 Tel: (613) 397-3787 

Fax: (613) 397-2123 675-6460 


Sudbury 
insul-North Building 
Systems Ltd. 

268 Cedar SL 
Sudbury. ON 
P3B1M7 


Manitoba & 
Eastern 
Saskatchewati 
Aerofoam Div. Border 
Chemical Co. Ltd 
2485 Day SL 
Winnipeg. MB 
R2C 2X5 

Tel: (204) 222-3261 


Alberta, BC, NWT, 
YT & Western 
Saskatchewan 
Beaver Plastics 
12150 - 160th St 
Edmonton, AB 
T5V1H5 

Tel: (403) 453-5961 


Fax: (204) 222-8817 pax (403) 453-3955 
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THE B E ST BU ILT HOMES HAVE SOMETHING IN COAAMON... 

EVERT PIECE FITS 



The techniques pioneered 
in the R-2000® program are 
now authoritative guide¬ 
lines for building superior, 
energy-efficient and 
environmentally-sensitive 
housing. 

It’s no wonder, then, that 
the Builders’ Manual of the 
Canadian Home Builders’ 
Association is widely 
regarded as the bible of 
the residential construction 
indushy. 

The newest edition offers 
290 pages of concise infor¬ 
mation and easy-to-follow 
illustrations. It’s clearly 


Yes, I want to make ALL THE PIECES FIT! 

Send me_CHBA Builders’ 

Manual/s at $55 each plus 7% GST ($3.85)' 
(includes mailing costs). GST Reg.# R106847130 
I enclose a cheque/money order 

in the amount of $ _ 

Name _ 

Company _ 

Address_ 


City_ 

Postal Code. 


Prov._ 

Phone _ 

Please make cheque or money order payable to 
CHBA and mail to: Builders* Manual Sales 

Canadian Home Builders* Association 
200- 150 Laurier Ave. West. 

Ottawa. Ont. KIP 5J4 


Canadian 

Home Builders’ 
Association 


® R-2000 is a registered trademark. 


written so you can use it as 
a guidebook. Or adapt 
innovative techniques to 
your own methods. 


Subjects include: 

■ Aspects of building 
science ■ Design consid¬ 
eration ■ Air, weather and 
moisture barriers and 
vapour diffusion retarders 

■ Materials ■ Foundations 

■ Floors B Walls ■ Attics 


and roofs ■ Windows and 
doors ■ Domestic hot 
water systems ■ Principles 
of space conditioning 

■ Distribution systems 

■ Heating systems ■ Cool¬ 
ing systems ■ Ventilation 
systems ■ Other space 
conditioning equipment 
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The only logical solution is to stop 
secondary pollutants at the source, prefer¬ 
ably before they enter the home. The 
‘simple’ solution until now has been to 
assume that virtually all air pollutants can 
be dealt with by ventilation. As a general 
rule, secondarypollutants should be sealed 
off or excluded from the home altogether. 
Or, if ventilation is determined to be the 
most cost effective solution (frequently in 
retrofit situations), then each case must be 
considered individually. 

Two significant steps have already been 
taken to acknowledge the difference be¬ 
tween primary and secondary ventilation. 
In Canada, the R-2000 Program has rec¬ 
ognized the venting of combustion prod¬ 
ucts as a secondary need. They require the 
use of sealed combustion or induced draft 
fuel-burning appliances. 

Internationally, France has recognized 
the difference between primary and sec¬ 
ondary ventilation needs. In 1980 they 
relaxed their continuous ventilation re¬ 
quirement in housing. They now permit a 
system which has equal continuous capac¬ 
ity as before, but which remains all but 
closed at times of low need. This decision 
focuses directly on the primary ventila¬ 
tion needs of the home, to the exclusion of 
secondary problem pollutants. 

Increasing energy costs and homeown¬ 
er’s demands for increased comfort have 
resulted in tighter homes. Today more and 
more building products are being made 
from synthetic materials. With no emis¬ 
sion regulations in place, harmful pollut¬ 
ants are out of control. The combination of 
these practices and our increasing aware¬ 
ness of other harmful pollutants such as 
radon forces us to take action. The venti¬ 
lation industry has two choices: lump 
primary and secondary needs together and 
develop ‘huiTicanes’,orseparate the needs 
and develop standards for quiet, control¬ 
led, quality primary ventilators. 

David Hill and Yvonne Kerr are with 
Eneready Products Ltd., a ventilation 
products distributor. 


Flameless Gas Burners i 


A gas burner without a flame? It sounds 
like a coitiadicticxi! 

A low pollution, flameless natural gas 
radiant bui^r for Utchen appliances and 
water heaters was introduced at the 49th 
NAHB Builders Show in Las Vegas earlier 
this year. 

TTiis gas burner made fiom silicon and 
carbon is a ^in-ofF fiom the aerospace 
iiKlustiy. The lowmass ceramic fibre burner 
has instant heating capability (at up to 100 
Watts persquaie centimetre) yet it looks like 
heating elements in smoodi top electric ce¬ 
ramic codctq)s with the blackceramic glass. 
The gas burner glows red hot and passes 
infiared energy by radiation and conduction 
through die glass ceramicpaneltothe pan. It 
responds instantly to gas or air modulation. 
The cooking time with this burner is the same 
as wifli an electric element. 

Why bother? Inmany areas, gas isthe fuel 
of choice for cooking. Burning natural gas in 
this burner produces no visible flame (it 
glows), and it emits little pollution - CO and 
NQx emissions are supposed to be well 
below the stringent ‘Blue Angel’ limits in 
Europe. 

Even though the surface temperature for 
a relatively thin burner plate (4.5 mm) is 
high, the backside temperature is ncxmally 



below 60"C. The flameless burners can be 
fabricated as plates, discs, and cylinders of 
various sizes and can be moimted in metal 
finmes for easy installation into heat ex¬ 
changer units, burner pans for cooktops, or 
cylir^cal fixtures for boilers. 

You can’t go out and buy an appliance 
with oae of these burners - it’s st&l at the 
prototype stage. However, interest from 
manufacturers is high and the developers 
hc^ that a stovetop unit will be available 
through major appliance manufacturers in 
1994. 

For information: 

Global Environmental Solutions 
150 CalleIglesia, SteB & C 
San Clemente, CA 92672 
Tel: 714-492-0580 
Fax 714-492-0506 



PRSST « ON DRYWAU 

Fasteners 


The wise choice In quality, energy 
ef^dent products. 

Sava time, money and material. 

Makes drywall installation and 
repairs easier, faster, safer and 
simpler. Save on waste, no need to 
cut back drywall to the nearest 
stud. Eliminate one comer stud at 
almost every comer, make ceiling 
installations safer and give a 
"bump" free finish. 



- Insta-Back "Frog* 



Comer-Back fastener - 


FRECT - ON FASTENERS COMPLY WITH CURRENT 
BUILDING CODES INCLUDINO: 

BOCA, ICBO, SBCCI, CABO and CMHC. 


II A S C«vti« ProAicIs United -1 Church St., Unit #10, Keswick, Ontario L4P 3E9 
Tel: In Ontario 1-800-263-2054 OR (416)476-5336 Fax: (416)47B0475 

Coil wt for tafernolioo oa Ihasa oad oAar aaargv/cort sovlag preducis. 





































12 


SOLPLAN REVIEW April - May 1993 


EMR/CANMET NEWS 



The Canada Centre for Mineral and Energy Technology (CANMEJ) is the research and development arm ofEnergy, Mines and Resources. EMR/CANMET’s 
Buildings Group works with industry to develop and commercialize the technologies to make Canadian houses more energy efficient With the support of the 
Buildings Group, Solplan Review presents this information on some current CANMETprojects. For more information contact: Energy Efficiency Division, EMR/ 
CANMET, 580 Booth St, Ottawa, KIA 0E4. 


Lessons Learned at Closeleigh Manor 


Closeleigh Manor is a 3 storey, 30 
suite, 3140 apartment building for 
seniors located in Whitehorse, Yukon. It 
was the first building of its kind to be built 
totheR-2000 performance standard. The 
purpose of the project was to learn more 
about the cold climate operation of en¬ 
ergy efficient, multi-suite residential com¬ 
plexes. To this end, detailed monitoring 
was done from 1988 to 1992. Asaresult, 
many changes were made in the building 
systems. A number of lessons were 
learned: 

1) if systems in energy efficient build¬ 
ings are to be properly sized and 
performance optimized, “accepted 
practice” standards and guidelines 
must be reviewed. 

2) To optimize systems it is neces¬ 
sary to consider all operating condi¬ 
tions, not just the worst case “de- 
sign-day” standards and guidelines 
must be reviewed. 

3) Systems must be kept as simple as 
possible 

4) Building operators must be trained 
and residents informed so that the 
efficiency of systems is not under¬ 
mined. 

Specific building component lessons 
include: 

Windows: 

1) Mechanical systems must be oper¬ 
ated correctly to reduce tenants’ need for 
open windows 

2) In cold climates all windows, not 
just north-facing ones, should be high 
performance triple glazed to control heat 
loss and condensation 



3) Instead of full casement windows, 
fixed windows and small openable awn¬ 
ing windows at the top are better. 


HRV systems 

1) High performance systems with a 
minimum effectiveness of 60% should be 

used. Electrical needs offans and pumps 

should be considered when assessing cost 
effectiveness. 

2) Systems design must include high- 
quality dampers for balancing supply ^d 
exhaust air and building commissioning 
must include system balancing. 

3) Ventilation rates of 0.4 ACH are 
perfectly adequate (1 ACH is unneces¬ 
sary and not energy or comfort efficient). 

4) Systems must include duct sealing, 
diffusion supply grills to control drafts, 
attenuation ducts for noise and location 
of outside supply hoods away from pol¬ 
lutants and exhaust hoods. 

Electrical systems 

1) Energy efficient appliances and 
lighting systems can reduce overheating 
in suites and to help control electrical 
loads. 

2) All electrical motors should be high- 
efficiency units. 


Boiler/Heating systems 

1) Only dedicated systems, not linked 
to the DHW system should be used. 

2) The pick-up capacity - provided by 
reducing the ventilation rate (ACH) - be 
considered at the design stage for proper 
sizing of heating plant. 

3) Multiple speed motors be consid¬ 
ered for space heating circulation pumps 
to accommodate different flow rates and 
pressures caused by many control valves 
calling for heat. 

DHW System 

1) Use dedicated domestic hot water 
systems 

2) Low-flow water fixtures and low- 
water usage appliances be used 

Cooling system 

It should not be assumed that energy 
efficient residential buildings will need 
cooling systems 

Building Operation and 
Maintenance 

1) Bi-annual seminars (at the begin¬ 
ning of the heating and cooling seasons) 
for tenants on operation of heating and 
ventilation systems, includingproperwin- 
dow use would be useful. 

2) An operations manual for each dif¬ 
ferent condition with appropriate building 
system equipment settings be developed 
as part of commissioning. 

It is hoped that the valuable lessons 
learned from the monitoring of the 
Whitehorse complex will be put to good 
use through their implementation in fu¬ 
ture projects of tliis type. 
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Energy Efficient Buildings Around the World 


lEA Task XIII activities 

80 

Fourteen countries are designing, 
building and monitoring low-energy eo 

residential buildings as part of the 
International Energy Agency’s Solar j 
Heating and Cooling Program - Task I 
Xni. Canada’s study building is the 
Advanced House built in Brampton in 
1989. 

Although the houses are located in 
widely differing climates there are ° 

many similarities in design. All, ex¬ 
cept Canada’s, are modestly sized with 
an averse floor area of 130 m^ (1400 
sq.ft.). All except Japan’s, are 
superinsulated. All use high perform¬ 
ance windows mostly facing south. 
Air-tight building envelopes with me¬ 
chanical heat recovery ventilation sys¬ 
tems are common to all. 

Many of the designs have small 
functional sunspaces. The Canadian 
and Ehitch designs temper ventilation 
air in this space; the Norwegian design * 

uses the sunspace as an entry airlock. 

Heating systems vary with the pre¬ 
dominant heating source. Most of the 
European buildings are connected to 
district heating systems; Canada, Fin¬ 
land, Japan and Norway use electrical 
heat pumps. Canada and Norway heat 
DHW with heat pumps; all other de¬ 
signs use solar DHW heating systems. 

The total energy consumption, en- ““ 
ergy load, and heating load for the 
eleven buildings is summarized in the 
tables. Energy use is not climate de-1 

pendent as one might expect. Inaddi- 2000 

tion, in very low energy houses the 
energy draw from pumps and fans is 
often a high proportion of total energy 
use (25% in the Canadian house). 

The predicted total ener^ consump¬ 
tion of seven of the buildings falls 
within the 30 to 36 kWhr/m^ range. The 
German Ultra-Haits uses an active solar 
heating system with seasonal starve to 
supply all the space and DHW heating 
load, to result in a predicted annual con¬ 
sumption of only 15 kWhr/m^. The high 


Total Energy Use 
for Task Xm BuUdings 



Heating Load 
for Task XEJ Buildings 



8000 


I Water Appliances 

energy use of the Japanese house is due to 
a relatively high appliance energy use 
combined with the Wgh DHW heating 
load - Japanese use twice as much hot 
water as Canadians. However, the aver¬ 
age annual energy consumption of the 
lEA buildings is only 39 kWhr/m^ which 


is one third the consumption of an average 
R-2000 home. The tenCanadian Advanced 
houses now nearing 

completion have an average consump¬ 
tion of 49 kWhr/m^. 

The energy use for hot water heat¬ 
ing and appliances including lifting 
and fans in the Canadian house has an 
estimated load of7200 kWhr. Though 
high in comparison to other buildings 
(except Japan’s) this still is a signifi¬ 
cant reduction from the average Cana¬ 
dian home use of 13,000 kWhr (5,000 
kWhr for hot water and 8,000 kWhr 
for other electric loads). 

Innovations 

The Norwegian row house has an 
integrated mechanical system with an 
air-to-air heat exchanger and a heat 
pump heat recovery unit. Recovered 
heat from exhaust air is used to heat 
DHW and meet space heating needs. 
A photovoltaic system supplies one 
third (2,000 kWhr) of the building’s 
total electric load. 

The Dutch building incorporates a 
6 storey high, vented and shaded 
sunspace which connects three small 
apartment blocks. This sunspace 
preheats ventilation air for individual 
suites, virtually eliminating frosting 
in the heat exchanger. A high effi¬ 
ciency air to air heat exchanger pro¬ 
vides extra heat for ventilation air 
tempering. 

The German sunspace is fitted with 
sophisticated, water cooled, active so¬ 
lar shading blinds. The blinds are 
composed of tubular solar collector 
fins which are white on one side and 
selective surface on the other. Water 
is circulated through the tubes to sup¬ 
ply DHW needs and to cool the blinds. 
At night the blinds are closed and heat 
loss is only 1.69 W/m^/°C (same as 
triple glazed windows with low-e coat¬ 
ing). In summer the white side of the 
bhnds is turned out to reflect most of the 
solar gain, water keeps blinds cool, and 
the inward facing selective surface re¬ 
duces radiative heat gain to rooms. This 
system is superior to all other interior 
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Letters to the Editor 


shading systems and has results similar to 
exterior Venetian blinds without the asso¬ 
ciated problems. 

The Swedish design incorporates hol¬ 
low core floor slabs as a combined heating 
and cooling system. The home is slab on 
grade, insulated above and below the hol¬ 
low core slab, with a low-temperature 
hydronic floor heating system in a thin 
slab on top of the insulated assembly. The 
hollow cores act as a 70% efficient air-to- 
air heat exchanger and carry supply and 
exhaust ventilation air. A hydronic coil 
tempers incoming supply air so it is al¬ 
ways warmer than -4°C. 

The flow pattern in the floor can be 
adjusted by the homeowner to control 
fresh air entering each room. No addi¬ 
tional heat is required for supply air, since 
it never drops below 13°C. Inthehydronic 
system, supply water at 30°C meets space 
heating needs. The water circuit is then 
split into two: one circuit for ventilation 
air preheating and one for domestic hot 
water heating. The low return tempera¬ 
ture of 10°C can be supplied by a low- 
temperature source, such as active solar or 
industrial waste heat. 


Innovative Housing '93 

This international conference on en¬ 
ergy efficient and environmentally re¬ 
sponsible housing in Vancouver, B.C. June 
21-25, 1993, co-sponsored by EMR and 
CMHC with the support of CHB A and the 
International Energy Agency (lEA) has 
attracted delegates fh>m over 30 countries 
that include builders, manufacturers, re¬ 
searchers, planners, designers, policy 
makers and regulatory officials. 

It wUl be the international forum for the 
exchange of new ideas about innovative 
residential building technologies. 

Register for tlie conference by contact¬ 
ing: 

Innovative Housing *93 Conference 
c/o Events by Design 
mi-325 Howe St. 

Vancouver, B.C. V6C1Z7 
Tel: (604) 666-9193 
Fax: (604) 669-7083 


Sir, 

I was surprised, but not unhappy, to see 
an abstract of the CMHC report “Hard- 
Ducted Make-up Air for Ventilation” 
(SOLPLAN REVIEW No.47, Oct/Nov 
1992). It obviously has stirred-up some 
discussion. 

I would like to make it clear to your 
readers that I did not write the abstract nor 
have any knowledge of your intent to 
publish it prior to publication. There is 
always a danger of a reader misinterpret¬ 
ing statements that may be out of context 
because of the need for brevity when 
condensing a 47 page report to one page. 

I wouldlike to respond to Mr. Bowser’s 
comments and HRAI’s letter of endorse¬ 
ment, both published in SOLPLAN RE¬ 
VIEW No 48 (Dec/Jan 1992), as they are 
based upon misconceptions and signifi¬ 
cant errors. 

One part of the project involved a field 
study of furnaces installed in 2 year old 
houses to see if hard coimection of fresh 
air ducts to furnace return air systems were 
causing premature corrosion of heat ex¬ 
changers on naturally aspirated furnaces. 
This study was conducted in the spring of 

1991. At that time nearly all houses of that 
age were equipped with conventional natu¬ 
rally aspirated gas furnaces - the report 
and terms of reference refer to spillage 
susceptible furnaces with standing pilots. 
Mr. l^wser’s criticism that now 2 dl new 
gas furnaces sold in B.C. and Ontario are 
mid efficiency types is true, but irrelevant, 
as the study was conducted in early 1991 
when that was not the case. 

Mr. Bowser criticizes the fact that the 
report discusses the 13"C return air tem¬ 
perature requirement to avoid condensa¬ 
tion in ductwork and furnace heat ex¬ 
changer ratlier than the 15.5*C limitation 
of one manufacturer of mid-efficiency 
furnaces - he calls it a glaring error. 

Nonsense! The report did not address 
the 15.5*C limitation because it was not in 
the terms of reference and not an issue at 
that time. Mid-efficiency furnaces were 
very new. I believe Lennox was the first 
and only manufacturer to raise a concern, 
and that was not documented until early in 

1992. Othermanufacturers have been slow 


to follow Lennox’s lead and add this limi¬ 
tation in their warranty and installation 
manual as has Lennox. Thus I do not 
believe the lack of a discussion of a limi¬ 
tation set by one manufacturer one year 
after the study was conducted is a “glaring 
omission”. The terms of reference only 
related to concerns of rusting of conven¬ 
tional gas furnace heat exchangers due to 
condensation of water vapour contained 
in basement air. 

Mr. Bowserstatesthat thediscussioiiof 
mixed air temperatures was based upon 
calculation only and that there were no 
measurements and no field observation is 
also incorrect. A reading of the complete 
report would plainly reveal this is not true. 

The air flow in the fresh air duct was 
measured with a calibrated hot-wire an¬ 
emometer and the total air flow through 
the system was determined using a tem¬ 
perature rise test and calculation similar to 
that provided by George Pinch of B.C. 
Hydro in the Dec/Jan 1993 issue. This is 
the standard and probably most accurate 
and practical method of measuring air 
flow in a large rectangular duct. Since we 
knew the return air temperature of the 
house, the only calculation that was re¬ 
quired was the mixed air temperature in 
the return air duct based upon outdoor 
design temperature. The calculation is 
based upon accepted industry methods, 
also included in the HRAI Residential Air 
System Etesign Manual, and should pro¬ 
vide very accurate indications of mixed 
air temperatures. 

In addition, a special test house with 
temperature, pressure and flow sensors 
located throughout the ductwork and 
house, continually computer monitored 
for approximately two weeks was also 
used. This provided mixed and delivered 
air temperature information under a vari¬ 
ety of conditions that would be expected 
to occur in a normal home. The results 
from the test house verified the accuracy 
of calculated mixed air temperatures, 
though that was not in the terms of refer¬ 
ence. The air temperature at the air intake, 
all through the duct work, the furnace and 
at the register was recorded and reported, 
contrary to Mr. Bowser’s letter. 
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Mr. Bowser refers to a ”glib” reference 
to an electric duct heater for pre-heating 
fiesh air ”as there is only one certified for 
such use”. So What! How many have to be 
certified before they are mentioned in a 
report? Lennox had the only high effi¬ 
ciency gas furnace on the market for some 
time, does that mean reports should not 
mention it? 

Mr. Bowser and HRAI have unfortu¬ 
nately misunderstood the reference to the 
fact that, despite extensive HRAI training 
courses, some contractors still do not have 
a good understanding of basic physics, air 
movement or ventilation. This appeared 
in the "Recommendation” section of the 
report and must be taken in context with 
statements included in the "Conclusion”. 
This was not a criticism of the courses 
offered by HRAI or the students that have 
attended those courses. What it says is, 
that more training courses are required 
and more contractors must take this train¬ 
ing. Only a small number of Canada’s 
heating contractors are HRAI members. 
Many others may not have access to the 
training because of their geographic loca¬ 
tion or may not be aware of its availability 
and importance. 

The courses available at the time of 
report writing were not, in my judgement, 
and borne out by the installations I exam¬ 
ined, broad enough nor intended to deal 
adequately with other methods of meeting 
the requirements of provincial building 
codes, as applied to regular houses. There¬ 
fore, my point "better and more training 
courses delivered by knowledgeable train¬ 
ers may help” refers to courses on how to 
install ventilation systems in accordance 
with the building code requirements of 
each province (there are many differences 
amongprovincial code requirements). This 
was to encourage CMHC or some other 
body to facilitate or provide funding as¬ 
sistance for the development of such 
courses and the training of instructors. In 
summary, the reportdid not criticize HRAI 
or its instructors. Mr. Bowser must have 
been attempting to read between the lines. 

The comments on installer qualifica¬ 
tions in the report were not based only 
upon the visit to the 13 Ontario houses 
tested, but also visits to houses in other 
provinces and many under construction in 
Toronto. The Toronto area home visits 


were done near the end of the project to 
determine howinstallers were, at this later 
date, meeting the Ontario Building Code 
Ventilation requirements. What we found, 
in attempts to provide builders with low 
cost solutions to ventilation requirements, 
confirmed that "some” designers and in¬ 
stallers (the report does not say most or 
many-just some) had little imderstanding 
of "basic physics, air movement and ven¬ 
tilation” - also the opinion of the building 
official. This is not a criticism of the 
industry, just a fact that most people in the 
industry already knew. This is why train¬ 
ing is so important and more is needed. 

As an example, just a few of the inter¬ 
esting approaches to exhaust air ventila¬ 
tion systems (low cost systems commonly 
found in Ontario at that time) that we 
found: 

1. Wide openmake-up airholes through 
the basement sill plate (often two or more 
6” to 8” in diameter, side by side). Aside 
from the impact on the structural integrity 
of the sill plate, these openings make it 
impossible to maintain the building code’s 
basement temperature requirements - but 
that’s another matter. 

2. To solve the cold basement problem, 
one installer had attached a 30 foot 
uninsulated duct to the make-up air open¬ 
ing. The purpose, to allow the air to warm¬ 
up before being discharged from the duct. 
Of course the duct would be covered in 
condensation during cold weather. In ad¬ 
dition, the size of the make-up air opening 
required was based upon a free air open¬ 
ing, when the ductwork was attached, the 
opening was no longer large enough to 
meet code requirements. 

3. Another installer thought he solved 
the condensation problem by installing a 
long insulated duct with a vapour barrier. 
Naturally, the insulation prevented the 
cold ventilation air fi'om warming, largely 
defeatingthe purpose ofthe long duct. The 
connection of any duct to the make-up air 
opening meant that you could no longer 
use the Part 9 ventilation requirements of 
the building code. The ventilation system 
would then have to be designed according 
to Part 6 - something most installers were 
trying to avoid. If Part 6 had been used, the 
installer would also have had to install a 
larger duct because flexible ducts have a 
greater resistance to air flow than metal 
ducts. 


4. Most of the fresh air ducts seen were 
either not insulated or if insulated, had no 
vapour barrier. 

I am disappointed in Mr. Bowser’s 
letter. I believe it is unnecessarily defen¬ 
sive, unprofessional, contains many inac¬ 
curacies (considerably more than the re¬ 
port he criticizes) and is largely nit-pick¬ 
ing at a competitor. It not only criticizes 
the project manager, the other competent 
consultants and gas utility personnel across 
Canada that participated in the project, but 
also the CMHC staff that initiated, man¬ 
aged, accepted and reviewed the report. 
Since HRAI and its Executive endorsed 
Mr. Bowser’s letter, perhaps this applies 
to them also. Before publication, CMHC 
circulated this report to several gas utili¬ 
ties across Canada and others for com¬ 
ment. It is surprising that none of the 
competent reviewers raised the issues con¬ 
tain^ in Mr. Bowser’s letter. 

A further comment on Mr. Pinch’s 
letter, the formula he provided is correct 
and reflects the methodology used in the 
study, however, the tempering referred to 
in the report is tempering of the cold 
ventilation air as it passes through ductwork 
exposed to warm indoor air. In other words, 
it is difficult to anticipate exactly how 
much heat gain will occur through the duct 
system, prior to cold outdoor air reaching 
the furnace heat exchanger. Having said 
that, I would also like to thank him for 
providing the formula to calculate mixed 
air temperature. It was the same method 
used in the report and criticized by Mr. 
Bowser. 

W. Douglas Geddes 

Bramalea, ON 


Sir, 

We read with interest Peter Moffat’s 
article “The Bermuda Triangle: Aiitight- 
ness. Ventilation and Insulation” (SOL¬ 
PLAN REVIEW, Feb/Mar, 1993). The 
main portion of his article raises a number 
of issues that will certainly add to the 
debate and will no doubt trigger many 
responses. However, the tie-in to our 
article “Air tightening New Houses for 
Improved Energy Efficiency - What is 
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the Potential?’’ (SOLPLAN REVIEW, 
Dec/Jan 93) was tenuous at best, and his 
arguments misrepresented our research 
approach and results. 

In the preface ofhis article, Mr. Moffat 
incorrectly attributes a conclusion to us. 
Our message was that many builders 
across Canada are already building very 
tight houses, with tested normalized leak¬ 
age areas (NLA’s) below the threshold 
values identified in our study. For those 
builders, any further air tightening of the 
houses they build must now be accompa¬ 
nied by ventilation system improvements 
if additional energy efficiency is to be 
achieved without sacrificing indoor air 
quality. We did acknowledge, however, 
that not all builders have reached that 
point, and for them our message was to 


improve their airtightness practices. Mr. 
Moffat provided some useful informa¬ 
tion that may require more attention by 
builders in the Vancouver area. 

For Mr. Moffattosay thatwe “paidno 
attention to the range of housing airtight¬ 
ness values...” and to imply that we 
defined “a typical new Canadian house 
based on the average measured airtight¬ 
ness statistics” is incorrect. The very 
crux of our study was to evaluate the 
energy impact of a full range of airtight¬ 
ness characteristics in each of five cities 
across Canada: Halifax, Montreal, To¬ 
ronto, Winnipeg and Vancouver. Thresh¬ 
old NLA’s were identified for each loca¬ 
tion based on simulations using local 
weather data. At no point in our research 
were any airtightness characteristics or 
results averaged on a national basis. 


Our work has been documented and 
was presented in October 1992 at the 5th 
International Jacques Cartier Conference 
(“Indoor Air Quality, Ventilation and 
Energy Conservation”) in Montreal, in a 
paper titled “The Potential for Energy 
Conservation Through Air Tightening of 
New Canadian Houses.” It will be re¬ 
printed in Indoor Environment (the Jour¬ 
nal of Indoor Air International) in the 
summer of 1993. 

M.C. Swinton and J.T Reardon 
Institute for Research in Construction 
National Research Council of Canada 


Technical Research Committee 



News 


Canadian 

Home Builders’ 
Association 


The Technical Research Committee (TRC) is the 
industry’s forum for the exchange ofinformation on 
research and development in the housing sector. 
Members include builder members and representa^ 
tives from industry, standards and governments 
bodies with an interest in housing. Anyone with a 
problem, technical question or suggestions for ar¬ 
eas that need to be investigated is encouraged to 
contact their local Home Builder's Association tech¬ 
nical committee or the TRC directly. 

To contact the TRC: 

Canadian Home Builders Association. 

Suite 200, 150 Laurier Ave. West, 

Ottawa, Ont. KIP 5J4 
Tel: (613) 230-3060 


Proposed Nationai 
Building Code Changes 

The National Building Code is always 
being reviewed. The final series of pro¬ 
posed changes for the 1995 edition of the 
National Building Code will be released 
for public review in August, and com¬ 
ments on the changes will be accepted 
imtil October 29,1993. 

Some of the more significant changes 
being proposed include: 

Cellulose Fibre Insulation 

Changes proposed will allow cellulose 
fibre insulation in sloped attics (scissor 
trusses) up to 2.5/12 slope. In addition, it 
is proposed to allow blown-in cellulose in 
w^ls where it is blown dry. Systems 
which use water will have to be used on tlie 
basis of CCMC evaluations. 



Room and Space 
Dimensions 

Recognizing the proven acceptability 
of rooms and spaces (such as those in 
mobile homes) which are smaller than 
those now specified in the Code, it is 
proposed to delete many of the minimum 
room dimension requirements in Section 
9.5. Those requirements that will remain 
deal with ceiling heights and hallway 
widths. 

Crawl Spaces 

A new more rational approach to crawl 
space requirements is being proposed. 

Mechanical Ventilation 

A prescriptive alternative to CS A F326 
has iKen finalized. Still not completely 
resolved is how to deal with depressuriza¬ 
tion in houses with combustion gas spill¬ 
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age sensitive equipment, but the approach 
being proposed is to require make-up air 
where there are exhaust devices with a 
capacity greater than 90 Us. (190 cfin). 

By the time the 1995 NBC comes into 
force, most houses will be using power 
vented or direct vent furnaces (not sensi¬ 
tive to spillage) because the higher effi¬ 
ciency equipment will be dictated by pro¬ 
vincial energy efficiency acts. Many will 
also be using non-spillage-susceptible 
water heaters. And even where spillage- 
susceptible water heaters are used they do 
not operate as frequently as furnaces. 

A carbon monoxide (CO) detector will 
be required in any house where there is an 
open fireplace. 

Wood Roof Trusses 

The truss span tables will be eliminated 
and the design procedures of the Truss 
Plate Institute ofCanada will be cited as an 
example of good engineering practice. 
This will permit the continued use of these 
procedures by the industry. 

Vapour Barriers 

CompUance with the CGSB standard 
for polyethylene vapour barriers (i.e. 6nul 
poly) will only be required where the poly 
acts as an air barrier. Where some other 
means of providing the air barrier is used 
(e.g. airtight drywall approach), lighter 
poly will be permitted to be used to pro¬ 
vide the v^ur resistance. 

The Institute for Research in Construc¬ 
tion, will present a series of Code Change 
Forums across Canada later this year to 
review the proposed changes. If there are 
sections of the code that don’t make sense 
to you, that you think should be changed, 
now is the time to do your homewoik. 

Copies of the proposed changes can be 
obtained free of charge from: 

Public Review 

Canadian Codes Centre, IRC 

National Research Council of Canada 

Ottawa, Ontario KIA 0R6 

Tel: (613) 993-9960 

Fax: (613) 952-4040 


R-2000 positioned as the 
Green Home 


IrtzoopI 


When the R-2000 program was devel¬ 
oped in 1980 the average Canadian home 
had R-20 ceilings, R-12 walls, no insula¬ 
tion in the basement and windows that 
usually were single glazed. Since then, in 
part based on the success of the R-2000 
Program, the way the average Canadian 
house is built has evolved to the point 
where there is little difference between 
current building practices and the R-2000 
Technical Requirements. R-2000 is a 
performance standard that takes into ac- 
countthe geographic location ofthe house. 

To reflect changing technologies and 
mnovation in the building industry and 
keep R-2000 at the leading edge, the 
Technical Requirements are being re¬ 
vised. Changes to the energy target being 
proposed will take into account space 
heating, domestic hot water, space cool- 

lighting and appliances. At this time, 
only heating and domestic hot water are 
being considered. 

The space heating energy target has 
been reduced by about 20% on average. 
The advantage that larger houses had in 
meeting the energy target has been ad¬ 
justed, thus helping smaller, more re¬ 
source efficient houses to meet the budget. 

Minimum window requirements are 
being increased and a movement towards 
the use of ER numbers for windows intro¬ 
duced. ER ratings have been in use in 
Ontario for over a year now, as they were 
part of Ontario Hydro’s energy efficient 
window program. It will mean a mini¬ 
mum use of low-e windows in most areas. 

A prescriptive requirement has been 
added to ensure the most efficient fur¬ 
nace fans are used, as well as require¬ 
ments for energy efficient lighting. 

Indoor Air Quality 

Much has been learned about indoor 
air quality, radon, emissions from build¬ 
ing materials and the effects on occupant 
health. Tlie R-2000 Program has always 


been concerned with the quality of indoor 
air for the occupants. In the past, the way 
of dealing with pollutant loading in the 
house was to increase ventilation rates, 
but tliat is not always the best way to do 
it. Changes are moving to a combination 
of dilution and source control. 

Source control is being addressed 
through the selection of building materi¬ 
als to be used inside the air barrier. The 
proposed Technical Requirements will 
provide the builder with a “pick list” of 
options. From the list of options (materi¬ 
als used inside the home) the builder will 
be required to pick two items in order to 
comply with the program requirements. 
This will be expanded in future upgrades 
as new materials and information be¬ 
comes available. 

Environmental 

Responsibility 

Concerns have been raised regarding 
the environmental responsibility of hous¬ 
ing. The R-2000 Program is addressing 
these issues in two areas: water conserva¬ 
tion and materials conservation. For 
water conservation low flush toilets, low 
flow shower heads and tap aerators are 
being required. 

A “pick list” approach has been in¬ 
corporated for the materials conservation 
section to allow the builder maximum 
flexibility in materials selection to meet 
the requirements. 

The proposed changes have been de¬ 
veloped in consultation with members of 
the building industry and housing pro¬ 
gram officials. The opportimity now is to 
properly present the new look of R-2000 
to both the housing industry and more 
importantly to the buying public. 
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WOODS: Software for stmctural design, Aug-Sept 

1988 No. 22 

Your Home, Your Health and Well Being: Book Review 
• Aug-Sept 1989 No. 28 

Zero Energy House: proposal a low energy house Oct- 
Nov 1990 No. 35 

If you are missing any back Issues, a limited quantity 
of most are still available. Copies are available for 
$4.50 each: SOLPLAN REVIEW, Box 86627, North 
Vancouver, B.C., V7L 4L2 
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ONE OF OUR COMPETITORS 
HAS BEEN MAKING A BIG 
STINK! AND HERE'S HOW... 



It’s a matter of principle. We, 
the people who make 
LIFEBREATH"^^ HRVs will never 
make an HRV intended to 
recycle bathroom exhaust air. 
No sir, never, no wavl 

Maybe that’s why our 
LIFEBREATH^*^ HRVs easily 

outsell all others in Canada. 

We design them right and 
service the heck out of our 
customers. 


Q - v The sweet smell of success is 
something you just can’t buyl 


One of our competitor's HRVs 
actually recycle bathroom air 
throughout the house during their 
defrost cycle (about -5°C and colder) 
when installed as above. 


NVTECH ENERGY SYSTEMS INC. 

511 McCormick Blvd. 

London, Ontario N5W4C8 
Ph 519-457-1904 
Fax 519-457-1676 














































































































































